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Distribution Pattern of Cadmium in the Profile of Shallow Fissure Soil and Its
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Station s Guilin s Guangxi 541004, China ; 4. State Key Laboratory of Soil Erosion and Dryland
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Abstract: [ Objective ]| To study the vertical distribution pattern of cadmium (Cd) in shallow karst fissure
soil, analyze the impacts of various factors on the distribution of Cd in fissures, and provide a scientific basis
for future research on the distribution pattern of Cd in underground fissure soil and the prevention and
control of Cd pollution. [ Methods] Taking the small watershed of Baobao Mountain in Weining County, a

region with a typical high geological background in the northwest of Guizhou, as the research object, the
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total Cd concentration and speciation of Cd in shallow fissure soil, along with five soil property indicators
such as pH value, organic matter content, cation exchange capacity (CEC), particle size, and aggregate were
systematically analyzed. The distribution pattern of Cd and its influencing factors were examined using one-
way ANOVA and correlation analysis. [ Results] (1) The physical and chemical properties of the fissure soil
significantly affected the distribution of Cd. (2) The average pH value of the fissure soil was 6.70. The
average Cd concentration was 2.99 mg/kg. the concentration was high at 0—20 cm and gradually decreased
with increasing soil depth, and Cd was predominantly in the reducible form. (3) Total Cd concentration was
mainly influenced by soil pH, CEC, clay, silt, and water-stable aggregates, with CEC being the primary
controlling factor for the vertical distribution of Cd. (4) The distribution of Cd speciation was controlled by
different factors, depending on the form of Cd, with the weak acid-extractable form primarily influenced by
organic matter, the reducible form mainly influenced by CEC, the oxidizable form mainly influenced by
CEC, clay, and silt, and the residual form mainly influenced by silt content. (5) There was a significant
difference in Cd concentration between the soils of funnel-shaped and trapezoidal fissure profiles and the
rectangular fissure profile. [ Conclusion] The vertical distribution pattern of Cd in fissure soil is jointly

influenced by soil physicochemical properties and fissure morphology, with rectangular fissures being more

conducive to the accumulation of Cd.
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Table 1 Overview of the cross-section profiles of the fissure
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Fig.2 Characteristics of the distribution of physicochemical properties of the fissure soil along the profile
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Table 2 Distribution characteristics of physicochemical properties of the soil in the cross-sections of the fissure

R em oH ﬁmiﬁ/ CEC/i _ j;i%?ﬁﬁf/% §
(g kg™ ") (cmol » kg™ ") fib i Fhki kL
0—20(n=15) 6.63+0.16 32.86+4.62 22.104+1.39 27.0+2.8 48.8+£3.7 24.2+1.5
20—40(n=15) 6.63+0.22 30.22+4.19 20.76 +1.30 30.4+3.0 45.0+4.0 24.6+1.5
40—60(n=15) 6.6740.18 29.23+3.69 20.85+1.55 27.8+3.4 48.9+4.0 23.3+1.8
60—80(n=15) 6.56+0.17 27.22+3.82 20.32+1.41 28.3+2.7 47.9+3.8 23.84+1.7
80—100(n=14) 7.0140.14 27.40£3.29 21.84+1.73 241421 52.6+3.3 23.3+2.2
A 6.69+0.08 29.41+1.74 21.17+0.65 27.6+1.3 48.6 1.7 23.8+0.8
TE R P RR N T SRR, TR,
*3 HEIELBEEARKEAR
Table 3 Composition of soil aggregates in the soil of the fissure profiles

1R ARk %

R/ em K >5mm K >2mm A>Imm  A>05mm K>0.25mm F>5mm F>2mm F>lmm F>05mm F>0.25mm F<0.25mm
0—20(n=15)  5.73+1.80 17.93+2.36 26,07+1.45 36.33+£2.29 13.93£1.78 22.67£3.00 30.07£1.80 11.00£0.32 1493+0.88 12.27+1.38  8.80+1.67
20—40(n=15)  5.87H1.69  17.67£2.75 2407£1.72 37474312  14.67H1.37  23.87+2.98 30.33+1.40 1147£0.76 15.27£1.28 11.80£1.15  7.60+1.14
0—60(n=15) 413+147 17.60£2.92 21.87+147 39.93+3.16 16.33+1.78 23.60+3.64 29.13+£1.23 11.53£0.87 15.47£1.39 1240133  7.6740.90
60—80(x=15)  6.53+1.92 17.074£2.82 22.73+1.61 38474300 15134224 24.73+3.89  29.67+1.30 10.87+0.77 14.87£1.52 11.67£1.37  8.00+1.13
80—100(z=14)  450+118  16.50£3.21 23.21£2.21  39.574+4.13 16294210  26.00+4.65 29294154  1L14£0.94  15.14£1.99 11.21£1.54  7.29£1.16

(g 5364072 17.36£1.23 23594076 38.34+1.39 15264082 24.15+1.60 29.70+0.64 11.20£0.33  15.14£0.63 11.88£0.59  7.8840.54
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Table 4 Cadmium (Cd) concentration and speciation in fissure soil

Cd & & /(mg- kg )

CdMAEEETH/(mg- kg™ ")

AR em WOME RO THERER  BREK Fl F2 F3 Fi
0—20(n=15) 0.77 7.88 3.41+1.85 0.54 0.86 1.35 0.29 0.91
20—40(n=15) 0.50 7.78 3.17+1.94 0.61 0.67 1.30 0.27 0.93
40—60(n=15) 0.37 6.52 2.83+1.37 0.49 0.56 1.14 0.23 0.90
60—80(n=15) 0.38 4.77 2.62+1.17 0.45 0.50 1.04 0.21 0.87

80—100(n=14) 0.45 5.40 2.91+1.33 0.46 0.51 1.23 0.24 0.94
J=San 0.37 7.88 2.994+1.55 0.62 1.21 0.25 0.91
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Fig.5 Correlation analysis between cadmium concentration and speciation and soil physicochemical properties
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Fig.6 Correlation analysis between cadmium concentration and speciation and soil physicochemical properties across various soil layers

CUFRER B W TR

LUO %"

i b %

e

i HA B

BFEEMREK, 5

=1
=

AW RRL S Cd & &

http: // stbexb.alljournal.com.cn



318 KO FE =R

% 38 %

T AR 3R THT B - BB % B2 (it T 22 1 W B 57 i DN 38
Cd WL . Bk Cd & S 8 & A&, nT g
550 RLAE -3 b BT o L D R R VAR DG A B
TP AR R B MRS RN 2 5. EER
5y AT /N + BERURL b, B 5 R G 3G K, R
B bl 2 AR D L s Cd 50k 2 T B 4 L4
PRI R AR R X Cd R W B30 PR (R X Cd BA
B RAE T AN R 5 P 3R AR 0K 20 B M 3R T AR ) 22
SR Cd 15 H /. I ANIR] , th T A0SR A R R B A
LEANNER oD E N Ol 3 N SN A= A i)
Cd™ . AT Cd F i 5 >2 mm KE M F R R 2
A OC (p<C0.05) , bifi 5 141 5 M 28 sl /) » 971 AH
LR W AE A 56, B A I8 B 3 (HURH G 1k 50 3 1 0 L 5
SRIRAE IR A R B, AL X Cd 4 A
MRBUERIEA R0, 1M 2 50 B 2 238 5 A
g WARPRHI S )2 T A L E AR IR Cd
TN EENFIFAMELFE 020 cm FR)Z 5
Cd & 5t 5 4 B S5 TG B 35 A DGk M R B 3R 2 +
Herfr Cd A BT BE 32 2 37 4 i AR O 2R M 2 A 55 2%
R, 4 HOR 28 R S 4 Cd & B E
R, EHRESWFAE L HA 2R Cd & 215
i 5 4 3t > bR it ™ 52 b 5 T 45 0E 20T X 3 FbAS TR
M R R 2 R 8 Cd & AT 4 0 A I
b = b KR F) R M > b, 60—100 cm Hr Cd
Tz CEC &t M2, UL Al U, 52 m 24 R 1
B Cd 1o A A BB BT CEC,
3.2.2 EERAHES CABEL> A B Hwm KU
FEUESE, P+ Cd 19 4 FIRAFIE S 32 L FAL A
SR T X 2 K AR 25 25 5. B EITE P 55
TR B UGS 54 LR 5t 0 35 IE A 6, 2R A BL
BRI BRI, R I LI, X SRR
HRTE R Cd W3, 5 Cd B 7 k4 %4 B A7
N A R E B S Cd AALE &9, 5 Cd AEM A
SCME AR G R Y R R TR N, A HLE
B 55 TR B IS 5 A BILJT A R DG M e 2 T
X fHFE 60—80 cm Ab S A% 3 EAH G, A RE S pH
FEAGAE DG pH FRE, BRI R ESSFELBES
I 55 PR B S 5 b, 16 Pk Cd & s 3 e, E 60—
80 cm Ab,pH S5kl AL W A&, pH BFEAK, o]
PSR S R, FBORE S & R BA
HLIT AL, 55 R 3 BUSTE 040 em 4b 5 R4 5 TF AHE
5By & >5 mm f1>2 mm KEa R RBIAE L ZEHH
Kk, 40—100 cm 4b W) 55 H Al 2 A6 M4 57 TG 1. 35 A0 O

e, AE RS S A A AL SR 020 ecm RS L

B AR T4 0 3 A S HAE 40100 em 2b ¥ 5
CEC 2 B3 IEAHC, &l 0 X L IE 8 5 CEC
PEATAHSCE A5t T ARE A 5 CEC &2 3 f
FHIE AT A0 J 2 5 HL A 4 5 0 R O 5 T R R 7 il
AR 5 A5 T AR RS R T R fE A Cd 5 CEC & &
EAHSCNE . XL LS 1 2 SV R IR T CEC Xt
Cd AR E L 1E T, A i B 32 4 32 H Al 35 5% I % 1)
T4, ATAEALSTE 20—100 cm 4b 58k 5 535 7R
KL fE 80100 em JZ 5 R 2 W EIEM K & T+
WERNGEN LAY E SRR R, ELE
A RS S g e
33 HEAEXMABRIERF CAEEESEENZM

BCd 5 &8 A ) 2k W3 EAH G, 5% vk %
LI R . B A Cd & R R AR E
TEMEERNE.Cd BHEBEL, FMES Cd & i
R S R AR LS & i 5 R Cd & i A A OGP
RPN A RS Cd i EEZ HALN E
W, ASHEFE 55 IR AR B AE 60—100 em Ab 5 B Cd
TEICEEM M, P A S B RS L sk
JEAR S HAbTE S 5 4 e B Ak R R RLE Cd B9 & 50 3
R FEMAEHE. B Cd MIRFIES 272 A Cd M
TR AP R AR A5 2R

BRI E MR E 240 1 Cd & it i
FRTREHE 5 Cd &5, WK 5 K 248 nT
REEAMT Cd S EMBER, KA LN T
TS ik A 37 5 7 AR R A A T EE 4 R L
FERE T AE R 5 1 1 25 2R ) AR 4 24 B R A5 [
Foi, HHES R R, R Y Cd B2
—i& 1 B3, K2 80—100 cm 4+ Cd & & F
T ATRE S 2 AN A — RS2 B WL 5T X
FER A AR K 5 At Bl 4= B 5 &
H W Cd & m e s R A2 R AR RN 1

SO, AR YR R A LR L R O L L

TR TR S AR S L A= i AR v Ok 5 LA
RORLAUE R O AR 2P B BB % )R IR
P3N o b - M OB AT 38 S e E A O S
F PR g R L X Cd R I B R T A
9, HORGCIEMRIEE T Cd 5 bt 39 ok | 33 b it
GEMNRZRRZERS AU B EAENT
B, T BUR EHERR, IR 2 Cd & &
4 45

(D PHITE L Cd gy =M, HE
BREAFL)Z 020 cm, Cd & FI 1 A 3 15 A

http: // stbexb.alljournal.com.cn



% 6 3 TP S ST M R e R DX R B S HE Cd ) T A A S LR i D R 319

SRR AR ZHIE)ZML,80-100 em £2 K Cd &
WM )R, MR gD Cd AT FE
PATT & i 285 Sy 3, &8 2578 1 b i 3 520 A R AR
A3 i 75 i b 22 R 1 o S VR G L sk s S B
V2 B 0 52 T 55 TR 4 BCS A a] AL S BE 2
TR JIE 1 0 T 2 R L

()13 Cd & & F 22 CEC.pH. R ¥k K

>2 mm KEEMERRBERN>0.25 mm FTALWPE A F

. AR L E b, HEREE T AR Y2

CEC Fafsgm, Cd AL EZ LIEMAHE 1

M Cd SFardtFEsgm . AW L2 Cd ISR EEH

PRI AN Ta] 585 R 4 BRUAS 1 F# I F A HL BT, ATk it

S EFEHEFH CEC, i A S EE P F4 CEC,

RORLAUBY KL, 5% 0 25 1 45 KO R R
(3) 4B - v Cd & £ B 32 - 18 Ak M o3 vl

Hb b 5 HAL R R ANG, —RAEBIEE W3

TR IE 240 4 Cd & 0 b 3 P25 55 . (H 2 Fh 4R

TECAERY SR FEHRLIECA SR ER D

EHERGIEHBEATREEA T+ Cd 2 2 2

R RN S A AR 2 E 5 ) R AT 8L RIS R A AL

B HORL pH B hn, 4 Cd & s,

B E MK :

(1] BRILE 5%k B8 3R RO b 2 0L ms L) . b R 2
B B T, 2015, 30(4) :452-458.

ZHAO Q G, LUO Y M. The macro strategy of soil
protection in China[J]. Bulletin of Chinese Academy of
Sciences, 2015,30(4) :452-458.

(2] AE 505 ORI A A (2014 4F 4 H 17 BO[J1.3F
Bi#E .2014(6) . 8-10.

National Soil Contamination Survey Bulletin (April 17,
2014)[J].Environmental Education,2014(6) ;8-10.

(3] RAET., EHA, & 40, %5 78 5 W 0745 10 sk £ 2R

R AR A AL B JLAS B2 ) LT ). b 5% L 2010,
29(3):274-279.
ZHANG X B, WANG SJ, CAO J H, et al. Characteristics
of water loss and soil erosion and some scientific problems
on Karst rocky desertification in Southwest China Karst area
[J].Carsologica Sinica,2010,29(3) :274-279.

[4] QIN W J, HAN D M, SONG X F, et al. Sources and
migration of heavy metals in a Karst water system under

the threats of an abandoned Pb-Zn Mine, Southwest
China[ J].Environmental Pollution,2021,277:e116774.
(5] B, ™ A HE. V4 B W i e 0 54 15 0K b 0 2k F 5 i
JELTT K PR32 41 2018, 32(2) 1 1-10.
DAI Q H, YAN Y J. Research progress of Karst rocky

desertification and soil erosion in southwest Chinal]].

[6]

[7]

L8]

[9]

[10]

[11]

[12]

[13]

Journal of Soil and Water Conservation,2018,32(2) :1-10.
WL R EE, S B A L TR H B
LR B AR AL R AE L) ] A 5, 2013,32(12) :2204-2214.
LEI L, WEI X H, XU X Z, et al. Vertical distribution
of migration channels and grain-size change features of
soil in Karst mountainous areas of northern Guangdong
[]].Geographical Research, 2013,32(12):2204-2214.
REFEPAG Ve, S 0P P SRR 3 T R R
25 (0] 4370 L5 M PR 2R KU PP B R g BT LT/ OL ) F 52 B
22024, https://doi.org/10.13227 /. hikx.202403016.
ZHU S, LISY. YUY, et al. Spatial distribution, influen-
cing factors, risk assessment and source analysis of heavy
metals in soil profile of farmland on the Guanzhong Plain[ ]/
OL]. Environmental Science, 2024, https://doi. org/10.
13227/3.hjkx.202403016.

TR, R0 BN R, SRR R ST & N X
ANTE A O R R AR A A R L) ] R R
%,2022,43(4) :2094-2103.

WANG X W, LIU H Y, GU X F, et al. Distribution
characteristics of heavy metals in soils affected by differ-
ent land use types in a superimposed pollution area with
high geological background[]]. Environmental Science,
2022,43(4) :2094-2103.

BTy, B S F PR IS B b R
TR T 4y A 5 YR B0 B AR AR L) ). AR S IR R 4 2020,
29(3):605-614.

LUO Q, LI Y G, QIN F X, et al. Contamination status
and risk assessment of heavy metals in soil aggregates of
Pb-Zn mining areal ] ].Ecology and Environmental Sciences,
2020,29(3) :605-614.

2B AR TR R D3 R 2 L (B B K e Rk A AR
FRAEATFEL DL 5 5 K2, 2019,

PENG X D. Study on the process and characteristics of wa-
ter &. soil leakage loss in shallow fissures on sloping lands
of Karst Plateau[ D].Guiyang: Guizhou University,2019.
YAN Y J, DAIQ H., YANG Y Q. et al. Effects of veg-
etation restoration types on soil erosion reduction of a
shallow Karst fissure soil system in the degraded Karst
areas of Southwestern China[J]. Land Degradation and
Development, 2023,34(8):2241-2255.

FANG T, YANG K, LU W X, et al. An overview of
heavy metal pollution in Chaohu Lake, China: Enrichment,
distribution, speciation, and associated risk under natural
and anthropogenic changes[ ] . Environmental Science and
Pollution Research,2019,26(29):29585-29596.

EEEL SCEE I AT R PG LS A T R SR
15 21 2 0 DX - 38 0 5 40 A AR B A A LT ) stk
Bl 55244, 2024,46(1) : 81-95.

http: // stbexb.alljournal.com.cn



320

P nt S N

% 38 %

[14]

[15]

[16]

[17]

[18]

[19]

[20]

WANG Y H, WEN X, ZHONG C, et al. Distribution
characteristics and bioavailability of cadmium in soil pro-
file from Karst high geological background and mining
activities superimposed pollution area of northwest
Guangxi, China[]].Journal of Earth Sciences and Envi-
ronment,2024,46(1) :81-95.

AR IR AL AR R TR R B R T 1) 2
PE R s e R 2R LT ] K AR R4, 2020, 34(3) :150-155.

L1Y Q, DAI Q H, REN Q Q, et al. Vertical permea-
bility of Karst shallow fissure and its influencing factors
[J 1. Journal of Soil and Water Conservation, 2020, 34
(3):150-155.

REME R, i 4% 4R . 45 W8 307 R 3 b TR 2 0 T B A
P 3 (A A P 15 3% 43 3 m) AR AR RRAE [T 824 4, 2021,
58(6):1472-1485.

XIONG B L, GAO Y, PENG T, et al. Characteristics
of vertical variation of soil aggregates stability and nutri-
ents in shallow Karst fissures of Karst sloping fields[]J].
Acta Pedologica Sinica, 2021,58(6) :1472-1485.

WROCET 2296, £, % A W -3 & 4 )8 =5 [ 50 70
FFAE K75 e PEAT [T ). 3R 8R4, 2020, 41(6) - 2822-2833.
CHEN W X, LI X, WANG Z. et al. Spatial distribution
characteristics and pollution evaluation of heavy metals
in arable land soil of China[ ]J]. Environmental Science,
2020,41(6) :2822-2833.

X B X I L S B, A AN g R 0 X L R
SR PURRAE S B0 35 KR 3 4 [ 0. Rl 8 U5 PR B8 22 i
2021,38(5):797-809.

LIUNT, LIUH Y, WU P, et al. Accumulation char-
acteristics and environmental risk assessment of heavy
metals in typical Karst soils[ ]J].Journal of Agricultural
Resources and Environment,2021,38(5):797-809.
BEFE B FIRA  BRUEAS AT 3SR S 1 T W e
PN b B e T ML LD 0 AR AR SR i, 2023, 34
(2):387-395.

LUO SY., DENG Y S, CHEN H S, et al. Development
law of soil cracks in Karst peak-cluster depressions
under dry and wet alternations[ ] ]. Chinese Journal of
Applied Ecology,2023,34(2) :387-395.

rh e N R T PR A AR o R R B 4 T R g I 2
PR & A5 B TR R B HT 766—2015[ ST b5
] PR 55 27 A . 2015,

Ministry of Ecology and Environment. HJ 766—2015
Solid Waste—Determination ofmetals—Inductively cou-
pled plasma massspectrometry (ICP-MS) [ S]. China
Environmental Science Press,2015.

BE X T, EHAS, A b [ R 7 e TR A i X
I Cd 95 Qe AR BOR IR ) )R 452 28 35, 2018, 37(5)

[21]

[22]

[23]

[24]

[25]

[26]

[27]

1538-1544.

LUO H, LIU X M, WANG S, et al. Pollution charac-
teristics and sources of cadmium in soils of the Karst
area in South China[ ] ]. Chinese Journal of Ecology.,
2018,37(5):1538-1544.

XUT5 s A R, SR A A 5T A% 1 ) 24 % S R X3 4
W Cd BB A A4 A 09 52w [T 5 M K22 4 (A 4R
BE2E M 2021,38(3) :10-16.

LIU F, WANG ] F, ZHU ], et al. The influence of geo-
logical conditions on accumulation and spatial distribution of
soil Cd in Karst area[ J].Journal of Guizhou University
(Natural Sciences) ,2021,38(3) :10-16.

KHERT B e, A 42 L 55 B ARG R T R R0 R X e
BEZ + T 48 (Cd.Cu.Pb) ¥ A% b F e BF 5[], +
B4, 2024,61(5) :1339-1348.

MIY Z, LIANG J N, ZHOU ]J,et al. Input and Output
Balance of Heavy Metals(Cd, Cu. Pb) in Arable Soils
in Atmospheric Deposition Area of Typical Smelter[ J].
Acta Pedologica Sinica,2024,61(5):1339-1348.

WU J Z, L1ZT, HUANG D, et al. A novel calcium-based
magnetic biochar is effective in stabilization of arsenic and
cadmium co-contamination in aerobic soils[ J].Journal of
Hazardous Materials,2020,387:e122010.

M X L 5 e e 45 2 T HDXRF Al ICP-MS ) 8
VYL A R 4w s ) A3 A Mg i R FgE ], R
2023,55(2) :399-408.

MEI X, LIU H 'Y, WU L H,et al. Spatial Distribution
of Soil Heavy Metal Contents and Influencing Factors in
Northwest of Guizhou Based on HDXRF and ICP-MS
[J1.Soils,2023,55(2) :399-408.

FSCHR AR KL, AR EEE R L P B AR bk LR
G A i N HL 5 g A T B AR DG LT L PG b R AR
BREFAM AR ,2021,49(3) :47-56.

WANG W D, REN Z W, ZHANG H Y, et al. Soil
heavy metal contents and correlations with soil physical
and chemical properties in central Tianshan forest, Xin-
jiang[ J].Journal of Northwest A& F University(Natural
Science Edition) ,2021,49(3) :47-56.

LUO G F, HAN Z W, XIONG ], et al. Heavy metal
pollution and ecological risk assessment of tailings in the
Qinglong Dachang antimony mine, Chinal]]. Environ-
mental Science and Pollution Research, 2021, 28 (25):
33491-33504.

HUANG B, YUAN Z J. LI D Q, et al. Effects of soil
particle size on the adsorption, distribution, and migra-
tion behaviors of heavy metal (loid) s in soil: A review
[J].Environmental Science Processes & Impacts, 2020,

22(8):1596-1615.

http: // stbexb.alljournal.com.cn



% 6 3 TP S ST M R e R DX R B S HE Cd ) T A A S LR i D R

321

[28]

[29]

[30]

[31]

[32]

[33]

LI Y L, DONG S F, QIAO J C, et al. Impact of
nanominerals on the migration and distribution of cad-
mium on soil aggregates[J].Journal of Cleaner Produc-
tion,2020,262:e121355.

SRIE AR A, B, S IR BYEE T KB 9 AT SR A
4R e G ARAEY) & R DG I B KU PR AN [T BR B
Rh2,2021,42(12) :5967-5976.

QIANG Y, LI Y J, LUO Q, et al. Relationship character-
istics and risk assessment of heavy metal contents in soil ag-
gregates and in crops around a typical Pb-Zn mining area
[J].Environmental Science, 2021,42(12):5967-5976.
FAETE DO S8 AR 4 B L AR O 0 A ) oy
A RFAE S M A K LT ] BRAH i, 2020, 34. (1) - 88-96.
WANG ] H, WEN H H, CAI L. M, et al. Spatial Distri-
bution Characteristics and Influencing Factors of Soil
Cadmium Content in Jieyang of Guangdong Province[ J].
Geoscience,2020,34.(1) :88-96.

AR, RN, B A 2R AR T RS Y R I
& I8 B WA TE 35 KoK R W Wiz # e g (], L g A,
2022,53(1) :204-212.

LI H, CHEN J L, DUAN H T, et al. Comparison of
the forms of heavy metals and the absorption and trans-
port by rice between industrial and agricultural contami-
nated paddy soils[ ] ]. Chinese Journal of Soil Science,
2022,53(1) :204-212.

RS LU A 5 TS BB N LIEAVE S M 5
KA R R[] 1 I0E 4 . 2024.55(3) :852-861.

ZHU X, MA H Y, SHI X D, et al. Effect of electroki-
netic remediation on lead form in soil and the enrichment
of sedum plumbizincicola[ J].Chinese Journal of Soil Sci-
ence,2024,55(3) :852-861.

Ve, XU 4%, 5K /NI, 55 VG R M X M A 4 S8R Ah R AE

[34]

[35]

[36]

[37]

FH G BILETE WG R AERS, 2023,
44(1) :376-386.

LING Y, LIU H'Y, ZHANG X T, et al. Characteris-
tics of typical soil acidification and effects of heavy metal
speciation and availability in southwest Chinal J . Envi-
ronmental Science, 2023,44(1):376-386.

Xl HIS T L W0 4 4L S R O e ST R T IR T R A
V5 Y SR B S AE B RBOR ISR LT B R A= Al . 2024,
40(23) :75-80.

ZHAO R, SHAO G S, HU J M, et al. Preliminary
study on effect of cadmium contaminated in paddy fields
of Karst mining area In-situ remediation[ ] ]. Chinese
Agricultural Science Bulletin,2024,40(23) :75-80.

ST A= ) e B A A A R X T e o Y i Al 2T
(DR - P9 1Al K5 . 2020,

TANG C. The immobilization effect of biochar-basedcom-
pound amendment materials on Cdcontaminated soils[ D].
Chengdu: Sichuan Agricultural University,2020.

WUk %, BR B 2 AR S B PR O e L R 4 e R
5oy B5E B R oA (1] B B B2, 2023, 44 (11)
6071-6084.

PAN Y X, CHEN M, WANG X T. Analysis of influen-
cing factors on the accumulation and distribution of
heavy metals in soil of a typical lead-zinc mine watershed
[1].Environmental Science,2023,44(11) :6071-6084.
PR U, TS0, L R X & B E S AR
R 55 0L B 5 30 F2 L) ] K AR R 5T, 2024, 31 (1)
460-470.

CHEN J, FAN P P, LONG W T, et al. Research pro-
gress in mechanism of impact of soil erosion on heavy
metal migration[ ]J].Research of Soil and Water Conser-

vation,2024,31(1) :460-470.

http: // stbexb.alljournal.com.cn



